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(57) Abstract: 

PURPOSE: To speed up a speed 
cooking by the high frequency 
heating device and to provide a good 
dish with a good appearance by a 
method wherein the temperature of 
food is detected at both the center 
part and surface part by a single 
probe, and the output of the high 
frequency heating device is 
controlled based on the detection 
results. 

CONSTITUTION: The high 

jquency heating device comprises 
a heating chamber 12 for housing 
food 20, a high frequency oscillator 
to supply high frequency into the 
heating chamber 12, the sensor 
probe 1 to detect the temperature of 
the food 20 and a control circuit 
including a microcomputer to 
control the high frequency oscillator 
based on the detection signal of the 
sensor probe 1. The sensor probe 1 is 
attached at different points with two 
heat sensing elements 2 and 3 and a 
difference temperature detected by 
the two elements 2 and 3 is used to 
control the output of the high 
frequency oscillator. As a result of 
this, the speed cooking by the high 
frequency heating device is further 
speeded-up, and a good dish with a 
good appearance can be provided. 
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Title of Invention 



High-frequency heating device 
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2 . Claims 



(1) A high-frequency heating device provided with a 
heating chamber that accommodates food, a high- 
frequency oscillator that supplies high-frequency waves 
to said chamber, a sensor probe that detects the 
temperature of said food, and a control circuit 
containing a microprocessor which controls said high- 
frequency oscillator with the detection signals from 
said sensor probe, and which, in addition to said 
sensor probe having two heat-sensing elements provided 
at different positions, controls the output of said 
high-frequency oscillator according to the temperature 
gradient detected by this sensor probe. 

(2) A high-frequency heating device according to Claim 
1, in which the distance separating the heat-sensing 

elements provided on the sensor probe is 40 mm or 

greater . 

3. Detailed Description of the Invention 

The invention relates to a high-frequency heating 
device such as a microwave oven. 

Conventional high-frequency heating devices incorporate 
a single sensor probe (hereinafter referred to as "the 
probe"), there being a temperature detecting portion 
such as a thermistor in the tip portion of the probe, 
and with the probe inserted into the core part of food 
such as roast beef, for example, the cooking 
automatically terminates when the temperature-detecting 
portion reaches the set temperature. Alternatively with 
equipment that employs a computer, there is also a 
method whereby when a first set temperature is reached, 
heating continues at a different temperature until a 
second set temperature is reached, the cooking 
terminating when the food has reached the second set 



temperature . 
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Because the progress of the cooking is controlled by 
the temperature at the core of the roast beef with a 
high-frequency heating device of the above structure, 
the surface can become burnt and blackened due to 
overheatmg since the condition of the surface is 
ignored . 

As is shown in Fig. 1 A/ what generally happens when 
heating with a high output is that the surface ends up 
burnt, although the centre is still uncooked. At the 
opposite end of the scale, as shown in Fig. IB, 
although heating at a low output allows the process to 
be completed with a small temperature gradient between 
surface and core, a great deal of time is required for 
the cooking. m Figs. 1A and B, K indicates the burnt 
portion, W the well-done portion, M the medium-done 
portion, R the rare portion and N the uncooked portion. 

When attempting to prevent this overheating of the 
surface portion, things can be improved by reducing 
output during cooking with "brought-f orward" heating 
(meaning that the temperature is levelled out through 
thermal transmission), but as a consequence an 
unnecessarily long time is required. Moreover as the 
optimum conditions change according to the size of the 
Piece of meat, meat that can be cooked in a short time 
may be heated for a long period at a low output, and 
the question of how to shorten cooking time remains. 

The purpose of the invention is to provide a high- 
frequency heating device which controls the way the 
food is heated (the way it is cooked) using a sensor 
probe, increases the speed of cooking in a high- 
frequency heating device still further, and enables 
tasty and good-looking dishes to be produced. 

An embodiment of the invention will now be described 
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with reference to the drawings 



In Fig. 2, 1 is a probe with first heat-sensing element 
2 and second heat-sensing element 3 provided on 
insertion portion 4. 5 is a grip for inserting probe 1 
into food such as meat, 6 is a 3-core shielded cable 
comprised of shielded cable, and 7 a plug which sends 
signals to the control device, with surface 8 of plug 7 
acting as an earth. Furthermore, terminal 9 and tip 
terminal 10 which are contiguous with surface 8 are 
electrically coupled to first heat-sensing element 2 
and second heat-sensing element 3 respectively. It has 
been found that the optimal distance between the first 
and second heat-sensing elements (dimension a) is 
around 40 mm. Whilst in theory an increase in the 
number of thermistors that comprise the heat-sensing 
elements would permit more delicate control of the 
heating, the results are not proportionate to the 
additional complication in the structure of the control 
device and probe, and the use of two heat-sensing 
elements as in the above embodiment has been found to 
be optimal from the point of view of cost performance. 

Fig. 3 shows a high-frequency heating device of an 
embodiment of the invention, 12 being an oven, 13 a 
socket for probe 1, 14 a display unit for displaying 
time or temperature, 15 the number keys, and 16 the 
respective function keys, where the temperature setting 
of probe 1 and the high-frequency output are set. 17 
are the cooking control keys, which permit a selection 
from three stages from thorough roasting W (well-done) 
to half-cooked R (rare) . 18 is the start key, 19 the 
stop or reset key. 

The operation of a device of the above structure will 
now be described. Meat probe 1 is inserted into food 
20, placed within oven 12, plug 7 of probe 1 being set 
(inserted) into socket 13 within oven 12. The door 
(not shown in the figure) is closed, the Temp button of 
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control keys 16 is depressed, a selection made from one 
of the three cook control keys 17, and start key 18 
depressed. The microcomputer provided in the control 
device of the invention may be programmed in advance 
with the following programme, for example: Memorize 
initial core temperature (10°C) and surface temperature 
(10°C) of the food, and when the surface temperature 
reaches T, (30) °C as the heating progresses, reduce the 
output of the high-frequency oscillator (not shown in 
the figure) from a high output (700 W) to a low output 
(300 W), and where the temperature of the core is more 
than T 2 °C (30°C) and the surface temperature is less 
than T 3 (50)°C # reapply the high output (700 W) , 
shutting off the high-frequency oscillator at the point 
where the surface temperature goes above T< (50) °C. 

It is thus possible to carry out automatic heating and 
cooking using a programme that has been programmed into 
the microcomputer in advance in this way. 

As the core temperature and the surface temperature are 
detected by a single probe in the way described, and 
the high-frequency output is controlled on the basis of 
both these temperatures, it is possible to ensure that 
food is uniformly heated throughout in a balanced way, 
producing good-looking and very tasty dishes. 

The output control programme described above using 
elements such as "the temperature difference between 
the core temperature and surface" or "the temperature 
difference between the core temperature and surface 
beyond a certain point" is merely an example, and by 
increasing the number of cooking control keys, a more 
precise programming is possible, enabling complex 
recipes to be cooked automatically to a satisfactory 
standard . 

Thus according to the invention it is possible to 
provide a high-frequency heating device in which the 
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temperature of the core portion and the surface portion 
of the food is detected with a single probe without a 
more complicated structure than in conventional 
devices, and as the high-frequency output is 
controlled, dishes are cooked very uniformly and 
moreover look good, and in addition the device is easy 
to operate and to use. 



4. Brief Description of the Drawings 

Figs 1A and B are a cross-section showing the way in 
which food is cooked in a conventional high-frequency 
heating device. Fig. 2 is an oblique external view 
showing the sensor probe of the high-frequency heating 
device of the invention. Fig. 3 is an oblique external 
view showing the main parts of the same device. 

1... sensor probe, 2... first heat-sensing element, 3... 
second heat-sensing element, 12... oven (heating 
chamber) . 
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